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Blood groupsAbstract Introduction: Every person has certain features that make them radically distinct from
others. One such feature is lip prints. Lip prints remain the same throughout life and are uninﬂu-
enced by injuries, diseases, or environmental changes. Different individuals have speciﬁc blood
groups according to the various antigen–antibody reactions in their bloodstream.
Aim: To determine the distribution of different patterns of lip prints among subjects having dif-
ferent ABO and Rh blood groups.
Objective: To determine the correlation between respective characteristics of subjects.
Methodology: In this study, lip prints were obtained from 122 subjects (62 males and 60 females),
and associated blood-group matching was performed to determine the predominant lip print type
and to determine any correlation between lip print types and blood groups. Tsuchihashi’s classiﬁ-
cation of type I (complete vertical grooves), type I0 (incomplete vertical grooves), type II (forking
grooves), type III (intersecting grooves), type IV (reticular grooves), and type V (indeterminate
grooves) was used to compare with the ABO and Rh blood grouping systems.
Result: No correlation was found between lip prints and blood groups.
Conclusion: No signiﬁcant correlation exists between blood group and lip prints. Lip prints play
a vital role in identiﬁcation because they are unique.
ª 2014 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Personal identiﬁcation plays an inevitable role in forensic
investigation of the unknown deceased in mass disaster cases
or in missing person cases, as well as for inclusion, exclusion,
or identiﬁcation of criminal suspects. This is when ﬁngerprints,
DNA proﬁling, osteology, and odontology play an indispensi-
ble role (Budowle et al., 2005; Rai et al., 2007). Fingerprints
and wrinkle patterns on lips have some individual characteris-
tics that are unique for every individual. Identiﬁcation of
humans on the basis of lip wrinkles is a type of forensic inves-
tigation known as cheiloscopy. In the recent past, cheiloscopy
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humans in legal issues. As the lips are quite mobile, the appear-
ance of lip prints may differ according to pressure, direction,
and method of obtaining the lip prints. The importance of
lip prints in human identiﬁcation is much greater than previ-
ously thought.
In the zone of transition of the human lip, some lines and
ﬁssures are present that resemble wrinkles and grooves; these
are known as lip prints (Caldas et al., 2007). Lip prints are
important because of their uniqueness, except in monozygotic
twins, and permanence (Tsuchihashi, 1974). Lip prints appear
during the 6th week of intrauterine life (Castello et al., 2005;
Domiaty et al., 2010; Hirth et al., 1975; Coward, 2007;
Utsuno et al., 2005; Kasprazak, 1990). Synder (1977) com-
mented on the possibility of using lip prints for personal iden-
tiﬁcation. Santos (1967) divided the grooves into simple and
compound types. Lip prints are divided into six types accord-
ing to Suzuki and Tsuchihashi (1971).
Correlating lip prints with blood groups may be useful in
forensic science for more accurate identiﬁcation of an individ-
ual than with the use of lip prints alone. No evidence exists to
correlate lip prints and blood groups in the literature, so the
present study was conducted with the primary aim of deter-
mining the relationship between lip prints and blood group.
A secondary aim was to determine the distribution of different
lip print patterns among subjects having different ABO and
Rh blood groups.
2. Materials and methods
122 (62 males and 60 females) Bachelor of Dental Surgery
(B.D.S) students aged 18–24 years who belonged to the Ances-
tral North Indians or Indo-Aryan-speaking population of the
northern Indian race were examined in the Department of
Public Health Dentistry of the Teerthanker Mahaveer Dental
College in Moradabad, Uttar Pradesh (U.P.), India. The study
protocol was approved by the Institutional Review Board
(IRB) of Teerthanker Mahaveer Dental College and Research
Center. All subjects signed an IRB-approved consent form. A
pilot study was conducted on ﬁve patients in each group to
check the feasibility of the study. The results from this pilot
study were not included in the ﬁnal study. The materials used
included microscopic glass slides, cellophane tape, a magnify-
ing glass, and Lakme´ red color lipstick, as shown in
Fig. 1(a–c). A sample of 122 individuals (62 males and 60Figure 1 Type of lips.females) was randomly selected for the study. Lips with nor-
mal transition zones and without any pathology were included.
All of the participants were asked to complete the consent
form, and ethical clearance from the institution was obtained
to perform the study. All of the individuals’ lip prints and
blood groups were studied.
Lipstick was applied in a single direction. Each participant
was instructed to open his or her mouth widely. Each subject
was instructed to keep his or her mouth stationary while an
impression was made with a 10 cm section of cellophane tape.
The tape was carefully lifted after gentle pressure was applied
for few seconds. The strip of cellophane was pasted on white
bond paper to create a permanent record with a serial number
(a code given while noting the name and sex of participants)
written on the back. With the help of a magnifying glass, the
lines and furrows of lip prints, as well as the pattern, were stud-
ied. The middle part of the lower lip is most frequently
observed at the crime scene; thus, this portion was considered
in this study.
The lip prints were studied based on the classiﬁcation given
by Suzuki and Tsuchihashi (1971) (Fig. 2):Figure 2 (a–c) Diagnostic instruments used for the study. (a)
Kidney tray, mouth mirror, explorer, tweezer, cotton, gloves, (b)
white bond paper, cellophane tape, scissor and Lakme lipstick, (c)
blood slide, anti-A and anti-B sera, magnifying glass.
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Type I0 the grooves are straight but disappear halfway
Type II the grooves fork in their course
Type III the grooves intersect
Type IV the grooves are reticular
Type V the grooves do not fall into any of the types I–IVGraph I DBlood groups of the subjects were analyzed by treating indi-
vidual drops of blood on microscope slides with anti-A and
anti-B sera, alone or in combination. A positive reaction
(agglutination) of the blood upon treatment with anti-A sera
is indicative of blood group A; a positive reaction with anti-
B sera is indicative of blood group B; no agglutination is indic-
ative of blood group O, and agglutination upon treatment with
a combination of both antisera is suggestive of blood group
AB. Similarly, a positive agglutination reaction upon treat-
ment with Rh antigen is indicative of an Rh+ blood type;
otherwise, an Rh blood type is indicated (Graph I).
3. Inclusion criteria
Subjects with lips free from any active or passive lip lesions
who gave consent and reported no hypersensitivity to lipsticks
were included in the study.
4. Exclusion criteria
Subjects who underwent lip surgery or had a history of lip
trauma or developmental anomalies were excluded from the
study.
4.1. Statistical analysis
The results obtained were analyzed using Chi-square tests.
5. Results
5.1. Gender and lip print
A type I lip print pattern was exhibited by 15% of men subjects. A type
I0 pattern was exhibited by 10% of men subjects and 2% of women
subjects. A type II pattern was exhibited by 21% of women subjects.
Men subjects did not exhibit type II or type III patterns. A type III pat-istribution of lip prints with blood groups.tern was observed in 25% of women subjects. Type IV and type V pat-
terns were exhibited by 14% and 13% of men subjects, respectively,
though neither of these patterns was observed in women subjects
(Graph II).
Graph II shows the gender-wise distribution of lip prints: type III is
most predominantly seen among female subjects and type II is pre-
dominant among male subjects.
5.2. Blood group and lip print
Blood group A+ve is predominant among individuals with type III
(n= 7) lip prints, followed by type II (n= 5) lip prints, type I0 lip
prints (n= 5), type V (n= 3) lip prints, type IV lip prints (n= 2),
and type I lip prints (n= 2). 21 individuals with the B+ve and 25 indi-
viduals with the O+ve blood groups mostly exhibit type III lip prints
(n= 7 and n= 8 individuals, respectively), type II lip prints (n= 6),
type IV lip prints (n= 3), type V lip prints (n= 3), and type I0 lip
prints (n= 2). Among 19 individuals of the blood group AB+ve,
the most predominant type of lip print is type II (n= 6) followed by
type IV (n= 6), type I (n= 4), type III (n= 2), and type V (n= 1).
Among 25 individuals of the blood group O+ve the most predom-
inant lip prints were type III lip prints followed by type I Lip prints
and the type V lip prints and type I0 and type II lip prints are same that
is 2, respectively and least is seen in type IV lip prints that is 1.
Among 17 individuals of the blood group Ave the most predom-
inant lip prints were seen in type II lip print (n = 6) followed by type I0
and type IV (n = 3), respectively and type I and type III (n= 2) fol-
lowed by type V lip prints (n= 1).
Among the 16 individuals of the blood group Bve the most pre-
dominant lip prints were type I (n= 5) followed by type III (n= 4)
followed by type II (n= 3) followed by type I0 (n= 2) followed by
type IV and type V lip prints.
Among the 21 individuals of the blood group B+ve the most pre-
dominant lip prints were seen in type III (n= 7) followed by type II
(n= 6) followed by type IV and type V lip prints respectively
(n= 3) followed by type I0 (n= 2) type I was not seen in this blood
group, as described below in Table I and Figs. 1 and 2.
6. Discussion
Detailed studies of each lip print have shown that each print is
unique and remains unchanged during a person’s lifetime
(Singh et al., 2010; Vamsi Krishna Reddy, 2011;
Sivapathasundharam et al., 2001; Vahanwalla and Parekh,
2000; Saraswathi et al., 2009; Gondvikar et al., 2009). Thus,
lip prints may be used effectively for personal identiﬁcation.
Lip prints play a vital role in transfer of evidence and are con-
sidered similar to ﬁngerprints in forensic and personal identiﬁ-
cation (Tsuchihashi, 1974). Criminal suspects may be easily
detected by lip prints left at a crime scene. Lipsticks that areGraph II Chart showing gender wise lip print types.
Table I Chart showing gender wise blood groups.
Blood group * lip prints cross tabulation
Blood group Lip prints
Type I Type I0 Type II Type III Type IV Type V Type V
A+ve 2 5 5 7 2 3 24
AB+ve 4 0 6 2 6 1 19
B+ve 0 2 6 7 3 3 21
O+ve 7 2 2 8 1 5 25
Ave 2 3 6 2 3 1 17
Bve 5 2 3 4 1 1 16
Total 18 14 28 30 16 14 122
Chi square = 35.11, df= 25, p> 0.05, non-signiﬁcant (p= 0.96).
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objects and are referred to as persistent lip prints and may
be easily lifted by aluminum and magnetic powder (Alvarez
Segui et al., 2000).
In the present study, type II and type III lip prints were
found to be the most predominant among female subjects,
while type I, type I0, and type IV lip prints were the most pre-
dominant among male subjects. Results from the present study
are in agreement with those from a previous study conducted
by Rastogi (2011) and Patel (2010). However, the present
study is not in accordance with the previous studies conducted
by Vahanwala et al. (2005) who determined that type I and
type I0 lip prints were predominantly seen in female subjects
and that type II and type III lip prints were predominantly
seen among males. Various studies in India have shown popu-
lation-wise dominance. Sivapathasundharam et al. (2001) and
Saraswathi et al. (2009) studied lip print patterns and found
that type III was the predominant lip pattern in the Indo-Dra-
vidian population. Lip prints are unique and are associated
with the race and ethnic origin of a person (Verghese et al.,
2010). The present study showed no signiﬁcant correlation
between lip prints and blood groups. This may be due to dif-
ferent areas or origins of lip prints and blood in intraembry-
onic life; however, further studies are needed to elucidate the
reason. The results of the current study are similar to those
of studies by Patel (2010) and Telagi et al., 2011, which showed
no correlation between lip prints and blood groups.
7. Conclusion
From the current study, it was concluded that no signiﬁcant
correlation exists between blood group and lip prints. Lip
prints play a vital role in identiﬁcation because they are
unique. The importance of this study is that lip prints may
be of great use in criminal cases, similar to ﬁngerprints. Differ-
ent patterns of lip prints should be studied further, and their
relation with blood groups must be studied well in large pop-
ulation samples.
To utilize the mammoth role of cheiloscopy in forensic
investigations, it is mandatory to perform more studies on dif-
ferent population groups to analyze the variations and to
establish a database. A dire need exists to standardize the pro-
tocol for lip print collection, development, preservation, and
examination. It is essential to clarify aspects of personal iden-
tiﬁcation by using cheiloscopy.Conﬂict of interest
The author declares no conﬂict of interest.
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